The G2-phase decatenation checkpoint is defective in Werner syndrome cells.
It has been proposed that cells monitor chromatid catenation status after DNA replication and inhibit progression into mitosis until chromatids are correctly decatenated by topoisomerase II (TopoII). Studies in yeast have suggested that TopoII may interact with RecQ helicases during this process. Using ICRF187, a TopoII catalytic inhibitor that prevents chromatid decatenation without producing DNA strand breaks, we demonstrated that cells deficient of WRN, a human RecQ helicase, displayed a defect in decatenation checkpoint activation, which was corrected by ectopic expression of wild-type WRN. We also provide evidence that BRCA1 is phosphorylated in an ATR-dependent manner in response to decatenation checkpoint activation and that this phosphorylation is not detectable in Werner syndrome cells. Furthermore, ICRF187 treatment resulted in coimmunoprecipitation of WRN and TopoII. Finally, we demonstrated that override of the decatenation checkpoint resulted in enhanced chromosomal damage and apoptosis only in the absence of WRN, but not in normal cells. Our findings suggest that WRN plays a role in the activation of G(2) decatenation checkpoint and that the abortive function of this pathway itself does not appear to be sufficient to cause genomic instability but rather predisposes to genomic instability and apoptotic cell death in the absence of other "caretaker" genes, such as WRN.